Intrinsic HER2 V777L mutation mediates resistance to trastuzumab in a breast cancer patient.
HER2 (ERBB2) is an oncogene and 20% of breast cancers display HER2 amplification. The HER2 monoclonal antibody, trastuzumab, is used to treat breast cancers that display HER2 amplification, with good responses in 80-90% of cases; however, 10% of tumours develop resistance to trastuzumab. In this study, we collected data of primary breast cancer patients who treated at hospital during 2004-2014. In our cohort, 205 of 1497 primary breast cancer patients showed HER2-amplification, and 20 experienced recurrence after trastuzumab therapy. Of the 20 recurrent cases, only six patients had metastatic sites, excluding brain metastases, which were resistant to trastuzumab. To examine trastuzumab resistance in HER2-amplified breast cancer, we analysed clinical specimens before and after trastuzumab therapy. The results indicated that an intrinsic activating mutation leads to a valine-to-leucine substitution at codon 777 within the HER2 kinase domain (HER2 V777L). This was identified in one of six cases of a HER2-amplified breast cancer, both pre- and post-treatment; however, HER2 V777L was not identified in 14 responders who were treated with trastuzumab. These results suggest that HER2 V777L mutation is responsible for, and a predictive marker of, trastuzumab resistance. This is the first report to show that HER2 V777L is coincident with HER2-amplification in breast cancers that have developed trastuzumab resistance.